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9= A cos® sin®) cosO+ isin0, (1)
9= Acos®?sin®) ¢ e (1)”
C ) , .
1 , (x,2) 9 , ,
: S .S
(' y -
| ol= Jx'+ y2+ 2 = P 5 .
%= Vl=0= x+ Iy (x,9) .
%= Vle=0=z+ 1y (z,y) .
S 0l,0= (x,2) (x,2) :
G = Oloo= ly % .
0. = arctan (y/x), O, ,0 <0, <2me
0 = arctan (9y/z), o ,0 <6 <2me
0= (6. 0)= actan(y/ [+ 27) o : P (x.2)
, PP (x,2) R« ,0 < ¢ ome
9= (x,z) - iy, 909 .
) ’ * Y
= (x,2) + iy = A cos®, sin®) cosO+ isin@= (cos®, sin?) Se" ,
1.2
5 d
- 9= 2y, vy R
O+ 9= 2x,z) = (2¢,22) (x,2) ,
O 0 = [(v,z20)+ iyi] T[(w2, 22) + iya] = (2 Tao,z0 Tzo) + iy Tya)
Ve = [(wn,z0) + iya][(x2,22) + iy2] =
(%1, 21) (22, 22) = yiy2 + i[yi(x2, 22) + yo(w1,21)] =
(v1x2, z122) = yriy2 + i yi(w2, 22) + ya(w1,21) ],
¥ = [(x.2) + i]l(xz) + iyl = (x.2) = 7+ i2y(.2),
O/ 0 = O e D/ (D0 9y) = 0| 010,
| &1 = J[(x,z) - y2]2+ 4y2(x,z)2= J[(x,z)2+ y2]2 = | ﬁlz,
90 9= [(w,2) + iy][(x.2) — iy] = (w,2) 4+ y' = &'+ 2.+ y =1 9"«
1.3
(0 : y

9= (I %1 cosO, | 91 cosB.)+ il & | sinf, =
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(I 9% 1 cosB, 1 &1 cosf) + il 9 |sinf =
F (cos ®, sin ®) cosO + i sin0], (1)
Bre 2= [| bl Sl cos( O+ O2), | [l | cos(0i:+ 02:)]+
il Oulel D | sin( O+ 02) =
P, pz{[COS( @+ @), sin( Y+ D)) cos(0,+ 0,) + isin(0 + 92)}'

/

1.4
9= (I &1, & |)ej(e*'ez) = A cos ?,sin P AT (1)”
S=1 0l et = O eiﬂ-‘, %=1 0le’ = Qeioz,
O e 0= (1 O 1, 1 |, | B Lol pl)e w2
PiPfcos( Pr+ ®),sin( %+ %)) expli(On+ 0n, O + 62)],
O/ S = (1 O L /1 On |, 1 O 1 /1 Dy 1) e Pt ) o
O Pof cos(Pr— @), sin( @r— B)] e e Bl
8= (a1’ el e ™™ = Pleos(n®),sin(n®)] * e,
O = (Lo 1 Tyt
P [cos( Fn+ 2k, sin( Fn+ 2kM)] =+ "
7« »
[5~ 6
2.1
Q= f(9) = [u(x,y,2),w(x,y,2) ]+ iwv(x,y,2) = (w,w0) + iv, (2)
il ., Q9 y V= (x,2)+ iysu(w,y,2),
w(x,y,z),v(x,y,2) X, ¥,z . (2)
2.2
Gl = [ () = Limlf(9) = f( )]/ (0= o) (3)
.S () Q= f(9) B < 1f () Q= f(9) B
S (90) Q= f(9 .
2.3
d=r(9 = : :
Q= f(9) = [u(x,y,2) ,w(x,y,2)] + iv(x,y,2) b U
2.4 _
F(9) = dods = A11;111:10|:<[u(9c,Ax,y+ Ay,z+ Az),w(x, M,y+ Ay,z+ Az)] +
w(x, Ax,y + Ay,z+ Az)}— {[u(x,y,z),w(x,y,z)]—
w(x,y,z) ]/[(Ax, Az) + iAy] ,
9 X, ¥,z AT 0, AV= (Ax, Az) + iAy 0,
F9) = Lmlf( 9+ A%) ~ f(9)]/AaD=
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}Ximo[<[u(x, M, y,z),w(x,Ax, y,z) |+ w(x, Ax,y,z)}—
{[u(x,y,z) ,w(x,y,z)] + iv(x,y,z)}] /M =

/

a%[u(x,y,z),w(x,y,z)]+ ia%v(x,y,z) = a%[(u,w) + i , (3)

Fi) = Eluw) + i, (3"
f/y(ﬁ) = 1}n1()<[u(x,y+ Ay,z),w(x,y+ Ay,z)]— w(x,, + Ay,z)}/(iAy) =
e iv— 92 v— (u,w)l*
- i (ww) + 5o = y[ (u,w)] (3)©

a%(u,w) = aa—z(u,w) = a%v, (4)

a%(u,w) =- a%” = - a%v, (4
2.5 )

AR ¢
ff( 9)d o= ,?f u,w)de— vdy] + .¢.[(u w)dy+ vdx] =
fﬂ[(u,v - wdy] + 1}{(_ (w,w)dy + vdz] =
J‘I[a%(— w) = a%(u,v)]dxdz+ ij:j[a%(u,ﬂ)— a%w]dxdz,
D c , “ _ 7,

y{f( 9)de= 0, (5)

SO0 == 35 [F(9)/(9= w)]do- (6)
2.6

CE a%[a—nu w) + ] aaz{azuu w) + w]]=

a@[ai(uw)+w] a——l(uw)+v]
(x.2,%), w(% 2. y)
[air 2—z+ 27 u= [a%ﬂ 28872+ 2a—zz]w_ 0O

3 (

—_
-
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) * ) Q= a
+ 9 a= (a, a)+ ia, N} Q * Q= a*Va= (a,a,)+ ia,,
o 0 , .
Q= f(9) = ©

Q= f(¥) = ¥ = (x,z)z— y2+ i2y(x,z),u= X - yz,u} = - y2,11= 2y(x,

2

¥); @O x=a,z=0, N} (x,y) a( 2, Q
u= a - yz,vz 2ay,w = - yz, ¥, ‘u= a’- 112/(4a2),w= - 112/(4a2),u= a’
+w, (a’,0,0) (u,v) (w,v) a1, (u,w)
a(  3)°
@ x= a,y=0, o) (x,2) a( 2, Q
w = zz,uz az,vz 0, a( 3)°
® y=b,z= 0, 0 (x,y) bi( 2, Q
u= x - bz,v: 2bx, w = — bz, X, Tu = vz/(4b2)— bz,w = - bz, (u,
v) (- b°,0,— b) bi( 4
@ y= b x=0, 0] (x, v) b( 2, Q Tu
= - bz,v: 2bz,w = 2 - b2, z, Tw = 112/(41)2)— bz, (w, u) (-
b’,0, - b°) by ( 4)e
® z= ¢c,x=0, w= cz—yz,v: 2cy,w=—y2, y, w = ¥ w, w = ¢
— (4%, u=- v’/(4c%), (w,v)  (u,v) (a’,0,0) ci( 5,
(w, u) cr e
Tu = xz,v: 0, w= cz, (w,u) (5
iy
0,=x+iy b b
by
_0=(8,3)+iy
a
€
: % - =
c G %
T
1 2 9
iu*
h_ | 4n
b NI -¥
() ~d 9
> Y] ‘I’ ﬁ‘
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(x,)

cy [ 0
(-] \ —— u
5 _‘/éz
’ w ‘
5 15 Co Q
0’ 7 0’
9,9 L 914 o 7
[m?*af* 2. (7)
k= ¢+ b+ ig, uwo®dbe

g(x,y,z) = (u,w)+ i,

/ . HERY - a a a
fl= (8 9+ iN= (he,he)e'™ ", g= k= [a_x,a_z]k+1a_yk,

O, 0, 0o _ 04, O¢, O
“= ax¢+ ax% ayg’ W= _x¢+ ax% ayg’
0y, O O, 0, 04 O
v 8_y¢+ aycp_ ox ™ a_y¢+ aqu_ 2:°
- 0 0 .0 i( 05,
go = ik = 5_5_,’5_4 k- la_rlk’ =>q = (h%,h@)e%ev)qﬂ,
cg= N Txg= o500 X, Te= ke - 0
e go= (b b)) = (NMAE NAY), e X go=— €= (WhE, o hY) >

g(9) = - ’[wdRo— J% x QdRy+ 7[[<qo- no) Q= (qo o) x Q] dBo.

Q(9, %) =~ (9= 00)/ (4T 9= 91°), he, he, X, A :

5 1o ° 5 —

?

)yo SQo (90 X Q.) }\") SQSO Q\ SQSO
i) == [Pt [P [P tare [ S are

hjo Jo Jo Jo

Jmo m,) Q- (g, % m) * Q;]dBo, (8)

Qsjjo) == (= jo) (P j= jol7) . 7= (859 50= (&, &)
’RJ. ,B .

: (8) ;
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Fluid Boundary Element Method and Orthogonal
Transform of Double Complex Variables

LUO Yi ying
(Department of Engineering Mechanics, Chongqing University, Chon gqing 400044, China)

Abstract: A concept of arthogonal double complex variables space was put forward, Its correspond-

ing operation rules, the concept of analytic function and conformal transform and its foreground for ap-

plication of fluid boundary element method are explained. The results indicate that the concept and

special mark may develop the plane complex into space, and extensive application in physics is got.

Key words: orthogond double complex variable; space of double complex variables; space conformal
transform; boundary element method of fluid



